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General Descripticrs of Resource Operations 

This report covers the period from June 1, 1967, the date of the preceding 
report, to April 'r,Z, 1968. The past year has see n the development of the 
ACME system from a nrimitive calculator system to one of the most powerful 
timesharing syste::.s-operating today. 

During this second year there was no change in the organizati.onal status 
of the resource. Zhe entire AC&E Facility o,,-, -3r~tes as one of the Stanford 
Computation Center facilities and received administrative assistance and 
technical informaticn through SCC's central offices. ACME is housed in 
the medical school, however, and operates on an independent budget, and 
its professional staff is solely responsible to the medical school and 
the needs of medical researchers, as represented by the Medical Computer 
Committee. 

Development of Service Facilities 

The initial services ACME provided were miscellaneous batch-type operations 
while the system ~rs being developed. In May 1967, ACME had started providing 
calculating services at remote terminals. In July programs could be saved 
in ACM3 files and kept available for later use. In August single user data 
acquisition into the system was provided while other users were calculating. 
The ACME display ~79s used for the first user project in September. In 
October small computers could be serviced by the ACME system; and since 
November, data storage is provided in ACME. In February the system started 
providing data acquisition service for multiple users. Facilities for 
reading cards into the systern also became available in February. 

Current Status of ?acilities 

The size and complexity of programs that ACM3 can handle has increased 
steadily so that a number of programs currently in use at ACM3 are larger 
than could be handled in Togo-size equipment. Since no timesharing alterna- 
tives of similar scope exist yet at Stanford, which was one of the expecta- 
tions when the proposal for the ACME system was made originally, the system 
services a larger o>Jantity of statistical and data manipulation needs than 
was originally expected. This has slowed down the development of AWE's 
capabilities for realtime data acquisition and control. 

Currently, the sys+ 4em has the capability to handle up to 30 users operating 
simultaneously. Of these, up to four can use the'data,acquisition facilities 
provided by the time-shared 1800. These four share 12 data channels and 
an aggregate data rate of up to 6000 samples per second. In addition, four 
data channels are available for high-speed transmissicn to or from instruments 
to the 360 processor. However, new high speed applications are still 
scheduled outside of normal operating hours until they have proven that they 
do not introduce errors or problems in the overall system. Small computers 
can be serviced rol:l;.inely and four of these T:e connected to ~ACME. 
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Future Development Needs 

Only two major adrlitions are contemplated to the basic timesha-ring system: 
the implemention of external. subroutines a%d pr;-.-ision for double precision 
arithmetic. The real-time aspects of the sys?em :,:ill require further devel-op- 
ment since tk:ey are lagging very much behind c.z:*ent demands . 

The other issnc is system reliability. Eye1-j t'cz-,,??I the nuxber of system 
failures we experience are less than. is t~~pS.cal. for batch operating s-ystems 
a single failure is felt by many users irm~eclia.'~ly and the failure rate 
has to be an order of magnitiude' less .r,:~ se to.l.~raYjle. 

Development of the real-time facilities need cs:-linuing effort. Both the 
number of simultaneous users and lines, agregz-13 data rates, and system 
response times are less than the demand put on -tie system by the medical 
school, Within the current hardwarerwe hope to be able to handle 72 users 
sharing a 20-kc aggregate rate on the 1800--as -:;ell as allow slew-rate 
collection of data over 24 hours periods, 

Development of Usage of the System 

We began collecting usage records in September 1367. The table below shows 
a steady increase of usage over the period of operation. The exceptions in 
December and January/Fzbruary are due to major _ rroblems that we experienced, 
mainly with the IBM data cell, which has now been replaced. The detailed 
accounting covers only actual accounting records; beginning in October when 
our summary accounting procedure came into operation. 

On the detailed usage listing there is an entry I'or MISC. USERS (no files). 
This is the total for the many small occasional .users--mainly students--who 
do not keep permanent records in ACME. Neither does ACME keep permanent 
individual records of their usage. 

We have designed our system so that no record is produced when a user's run 
is terminated due to system failure. In an on-line system this does not mean 
that all the time is wasted. 



Month and Days Daily Account Accoumt Estimated Usage 
Scheduled Records Days based on 30 days 
SeYViCe Missing ___..- ----- ox_- 

Console' Pa@ Console Page 
Hours Wnuies Hours Minutes 

783 

766 

Sept 1 to 30 

act 1 to 31 

Nov 1 to 30 

l?.-1800 783 

766 

220,376 

260,283 

220,000 

260, ooo 11-1800 

7-14.30 
1800-2200 983 353,936 7* 1227 460,000 

705 29,324 705 247,000 
Dee 1 to 31 7-14.30 

1800-2200 

918 403,649 1377 606,000 
Jan 1 to 20 7-14.30 

1800-2200 

Jan 21 to Feb 20 .7-1-5.30 
18.30-2200 1056 431,649 6++ 1267 51.8,000 

1966 826,350 1966 826,000 

639,826 960,000 

Feb 21 to Mar 20 7-1-5.30 
18.30-2200 

Mar 20 to Apr 20 T-15.20 
18.30-2200 127 4 1w 1911 

* Our usage record system uses IEM's operating system flies for its record-keeping 
functions. Unfortunately, there is an error in this sy:>tem which has caused us to lose 
our accountin,: records three times. A fix is promised by IBM by June, therefore tabulated 
USage fi.gu.re)-S in the cski.rnnLe col.umns a,bor:e ccmricnszt,e f+c,r the lost d:l:/s . 5 



Current Problems 

Now that the ACME system has developed to a desirable level for the users, 
reliability becomes of prime concern. 

Hardware - 

Hardware reliability is largely out of ACM?, controy-. The ACME staff is 
trying to develop a better understanding :-iikh IC!,I ol" the needs posed by real- 
time operations, A major source of unrelisbility~ the data, cell, has been 
replaced. Higher data acquisition rates, hobjever, are still prone to in'duce 
failures in the central processor. 

Software 

Software reliability, on the other hand, is under ACME ccntrol. The staff 
continues to redesi~gn some system areas that are prone to failure. In 
addition, the rate of change in our basic system software i.s slowing down 
considerably, with resultant positive effects. 

Failsoft 

In addition, work has been going on and is expected to continue to minimiTe 
the effects of both hardware and software failures. Par?. of the effort 
is in obtaining control from IBM code when a failure is signalled, and 
limiting the fnterruption to one user, Another part consists of utility 
programs that repair files and programs when a failure has been serious. 

Presentations 

Even though the ACME project has been productive less than a year, its 
existence and design are becoming well known. 

The ACME project is described in an IBM-distributed film on data acquisition. 
This film is also scheduled for showing on the educational television net- 
work. Another film was made at ACME and shown in Washington for the benefit 
of IBM salesmen. 

ACME will also be on NBC nationwide television May 2kth as part of a Frank 
McGee program on the future of medicine. 

Presentations describing the system have been made at: 

IBM customer executive class, San Jose, October 6, 1967 (G. Breitbard). 
Katholischore Unversteit, Nymegen, Holland, November 6, 1967. 
California Nurses Association, Sacramento, California, November 19, 1967. 
Cornell Medical School, New York, January 25, 1968. 
IBM Computer Center directors' executive class, Poughkeepsie, New York, 

January 26, 1968. 
SHARE PL/I Committee, Houston, Texas, March 1968. 
Johns Hopkins University, Bal.timore, Maryland, May 3, 1968. 
Johns Hogkins Hospital, Baltimore, Maryland, May 3, 1968. 
Brooklyn Pol.ytechnic Institute, NW York, I\i,~y 7, 19%. 
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ACM3 has received many visitws from rnar.y uzrts of the United States and from 
outside of the United States. There are - cui-i-ently 253 ACM3 PJotes documsnti_ng 
the system. Our r~g~-~le;~~ mailiIlg l-ist ineLudes 132 addresses in the Stanford 
community and 32 addresses oukside. The PL/AC2$!< usei 's manual has gone through 
two major reuisiors since August 196‘7; t'r.e~e are epprcxirmteIjr 300 copies in 
use. 

Courses 

During the year: about 300 mcdicai sckco!_ i'rc,rlt,y, staff, residents, and 
students attended the three -session Ac!I,U ccijrs~. About 53 percent of these 
now use ACME at least occasionally. 
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project t’ II I1 s 

5RE I TGACD, G AC;v;E /;,(-;,;:; 
CLASS-, C- AC%E /i;C:*\E 
CROUSE, I.- ACclz;E /C/i-iii_.L.::rJ 
CUbIl-il RS, D AcT,:E /o:,::ns-r I c 
DREl-I 
FE l ;,,j~~~,,~"~~~!,,'"~~~~,~ 
F L ES E Ii, R--. A CI.: E / 'I- '4 
G I L.I4A?4 , I!-- ACi:bE /P,Ci-;L 
GI fiAR0 I ,S-- AC;<E / p>, c/i; z 
HUT4DLEY,L- AC:4E /A<C;iE 
I 5 iN E K G I 14 E E R s A C ; : E /-i E Bt,iD I AC; 
KOR'T%Et:ORN,B ACkiE /O i SASTER 
L f ERE--, R- ACXE /ACME 
MA I-OUS, J- ACNE /GE-f 
MEEK--, J- ACI4E /RESI 
MILLER,J-. ACb4E /pie 
MILL.Ef?,J- ACME /pie 
MQOf!E-,M- ACb<E /stat 
NELSON,G_ AC?.iE /ACb;E 
OSBORNE D AC!,:E 
PA-I-EL ;i AC\ E :::c'1 4 'C 
PLASC?i;G-‘ A&E /AC!:;; 
PUBLIC P??OGRA\~iS ACliiE /ACME 
RiEF(AN,J- ACME /VAT 
SC\NDERS,kIJ ACME /asdr'g 
SANDERS,G ACXE /COi<SULT 
sctt/I:ct1, E_" ACrn:E / iv; E 0 c 0 x ? 
sct1Acc~, Es_ ACXE /YEDCOi~ir? 
St-i I t1-, Tee AC?,iE /STAT 
WI EDERtIOl.D,V ACi;lE / I nst ruct 
PI1 EDEfIHOt.D,G AC?l'.E /test 
bIIEDERHO!.O.G ACXE /CSXP 
WI EDERHOLD,V AC;qiE /CLASS 
PIIEDERHOLD,G AC/,\E /demo 
\I'1 EDEfIHOLD,V- ACKE /Kanual 

total 

1 4 5 3268 
236 3 4 l! 1 
137 5372 
2 0 3 1:$81: 

9 15 
I. 9 3 2329 

3 I~ 223 
9 4 

6 4 1.42 
E9 1960 

269 211.3 
22 129 
72 360G 
53 4 7 0 
93 I.355 
95 l-499 
14 97 

I.5 7 401.7 
72 1. 8 4 3 
50 395 
50 4 1 0 
95 3 4 4 3 
63 65 4 

103 1344 
14 4 7016 

6 4 2401 
9 49 

226 7281 
13 159 

8 40 
190 5647 

3 59 
95 1638 
23 296 
26 432 

3186 69637 

2OG03 $ 
1.3083 $ 
59G52 $ 
23372 S 

GO ,c 
9 Ia 1.9 $ 
10G3 $ 

13 $ 
532S $ 
90EO $ 
87231 $ 

4S2 $ 
251.34 $ 

1537 s 
45113 $ 
5500 $ 

374 $ 
34399 5: 
43010 $ 

13so $ 
1384 $ 

1317S $ 
2708 S 
8343 $ 

42137 $ 
13702 $ 

149 s 
42066 $ 

655 $ 
136 $ 

26777 $ 
205 $ 

5699 $ 
1033 $ 
1560 $ 

42G310 $ 

=' hours ' ,=: 1160.62 ,=I pagehours ' ,= 7105.16 l 

averages per user 13 230 . 1776'S 

iv, COI; 

10 3 0 I I. 5 
65k.40 

2'312.GO 
1.168. GO 

3.00 
11,55.95 

53.3.5 
O.GS 

2 G 9 e 4 0 
454 00 . 
459.05 

2 4 . 7. 0 
1256.70 

76.85 
227.15 
275.00 

18.70 
1719.95 
2X50.50 

69.00 
69.20 

65S.90 
135.40 
4 1 7 , I. 5 

2J.OG.SS 
685.10 

7.45 
21.0~.30 

32.75 
6.80 

133s .S5 
10.25 

284.95 
51.65 
78.00 

21315.43 

8S.Sl 

0 144: PAUSE A-I- L I b!E 26.800 
RUN ! ? 
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DONG-, E- SURGERY /DATA 
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DUFFIE,A- CHEMISTRY /CHE:il 
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ED',JARD,D- PSYCHIATRY /STRESS 
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ENLANDER,D PATHOLOGY /cases 
FJELDBO,h'- UROLOGY / CH E:4 
FOLK--, 6- BlOCHE: iSTRY /GRS 
FORREST,\! VA /AXALGESI 
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GLEASOpl,C NEUROLOGY / CORTii.lEAS 
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GOLDSTE I /!,A Pb:Aii:.;;‘;CZLOGG / PI-IA I 
GO L.DS-I‘E I i’!, D3 ?i~iAZI.:;‘iCO :.OC‘i / F,i:RB 
GGLDSTE 1 ::,,A ?:!:~~?;.:;.CCLOGY / P>?iI 
tiAtbi,l_, G--- i-3, D I 0 L 0 C: Y /Rr:\g I ATE 
tiAI~;CE_-,AJ Pt?~,K~.-‘;COLOGY /G I XOTAUR 
tiARRIS,DJ PL”DiATZl CS /EPI GEI’/Ei; 

9 
53 

51 
I. n. 1: 

7 
I. 3 
39 

I 0 7 
2 1: 
1 1. 
77 
28 

137 
25 
22 

22 
109 

42 
10 
62 

7 
5 4 
25 

I.99 
257 

8 
25 
9G 

5 
1 4 

120 
6 

13 4 
334 

9 
1 4 0 

2 4 
27 
83 
12 
22 

20 4 
45 
31 
48 

195 
6 4 
19 
26 
33 
11 

1 5 
I.207 
1.1. 9 7 
3039 

5 I 
1. 5 I; 

3. 1; s 0 
2367 

18 4 
330 
95 4 
525 

5699 
287 
2 9 0 

1 1 1. 1 
9053 
3461 
1975 

56 
1405 

1 
2074 

961 
6242 

162b2 
12S 
6 1 0 

3675 
5 

2 4 3 
4263 

287 
6963 

14213 

30::: 
252 
966 

38S.S 
87 

920 
8642 

922 
104s 
2S93 
6965 
1857 

291 
969 
5 9 4 
305 

49 $ 2.45 
G430 s 3 2 Ii. * 5 0 
5S70 $ 293.50 

300:19 $ l.500.95 
177 $ 2.s:; 
724 $ 36,%0 

5949 $ 297 * 45 
13S75, $ 693.75 

612 $ 30.60 
1. G 6 3. $ 83,OS 
3433. $ 1 7 1. * 5 5 
2370 $ ll&.SO 

31552 $ 1577.60 
993 s 1+9.65 

1077 $ 53.85 
65SO $ 327‘50 

61;614 $ 3330.70 
310SF $ 155k.30 
1 6 1. I. 5 $ SOS,75 

164 $ 8.20 
8516 $ 425.so 

4 $ 0.20 
7619 $ 3so 95 
7265 $ 363:25 

39779 $ 1988.95 
1r:1;gg5 s 72k9.75 

13.46 $ 57.30 
2412 $ 120.60 

32670 $ 1633.50 
1-f $ 0.85 

888 $ 4 4 . 1: 0 
20648 $ 1032.bO 

1003 $ 50.3.5 
9 5 3 I. 4 s 4765.70 

109s40 $ 5492 .oo 
126 $ 6.30 

17393 $ 869.65 
878 $ 43.90 

3865 $ 193.25 
14239 $ 711.95 

381 $ 19.05 
4642 $ 232.10 

77645 $ 3SS2.25 
104&G $ 52b.30 

5122 S 256.1.0 
234F2 $ 1173.!-0 
4393s s 219G.90 

9134 $ 1:s 5 , ‘/ 0 
1213. s co 55 . 
479s $ 2 3 :I a .i;t 3 
2322 $ 11.6.?0 

951 $ 47.55 



1-i I LF---, II-. Vi! / i',!.;,c)::;(j>: 
HU F r-',-.., J..- G E/,I Fe; 1 OS I -1 c- -‘I r, , $1 - . / i\L..i I\ a 8, I 
fi:'!Aid C;--, J- G E i>: i:'i i C'S / G E p! L I i; I 
Hk/ANG-, J-- G EX E-i I C'S /ids I RS Cl; 
Hh’Af<G_., J-- GEi:!E'i't CS /CROU‘I 
JONF,S-,D- B I Oct-lEi~ll S‘iRY /FLU 
K/ID 1 *SW, l.-- Ar4ES'itiES I ii / I ND I SECT 
KAKI HANA, f:-. FSYCHIA-I-F:Y /A~~!@VA?_ 
KAPL/\N, B- PSYCH I ATi?Y /PsYCtiOpl-l 
KAPLAN,,-IP p:UC!.EA:: /CLDVOLl. 
KESSLER,S PS'i'C~11ATKY /ld&TSPEED 
KOUId't-Z, S-- SURGERY /TRANSPLA 
KRAEI"*IEfI,fi PSYCtIl ATRY /PSYS-I-A-i 
KR'ISS-,J- h'lJCL.EkR /ASSAY 
KRISS-,J- NUCLEAR /ASSAY 
LEDEREERG, J G:;\'ET I CS /-l-ES-I-S 
LEDERBERG,J- GENETICS /I?;EMO PAD 
LEDERBERG,J- GENE-I'ICS /D~DRAL 
LEI ROW I TZ, U PtiAR;4COLOGY /IX 
1. I EP,ES, SW GENE-I- I CS /MS 
LUE’TSCIIER, J !.:ED I C i ;\:E /Elooci-pr 
LU;~18~-+, J- MI CROBIOLO~~Y /C~'TU~~lORS 
LU'(‘%%ER,fd- RADIO /TORY 
MAcCtlEf?SOiii, I. /;;lz‘i^/, 
MA F I: L'i , F',- MEDICINE /CO2 
KCPlil E, F- 61 OCHE~~~lS'iRY / RN AS E 
biESEL_,E; PEDIATRICS /DOGLAB 
IdESEL-,E- PEDIATRICS /VSD 
MESEL-,E- PEDIATRICS /bJFR 
blESEL_,E- PEDIATRICS /TV 
MESEL-,E- PEDIATlRiCS /carcat 
MEYER-,S- NED /DOS?i 
MI Ll.ER,R- BlOCHE14ISI'RY /BIOS-i-AT 
MlSC.USERS (no files) + ACb:E /SCRA 
MORRIS,M- GEGETiCS /;.'iISC 
MORRIS,S GENETICS /EXPT-I: 
NALL-, LI DER:~~~,riTOLOGY /PSORIAS I 
NELSEN,T- SURGERY /GASTR I c 
NY L-., NW vi I c23k3 IO LOGY /s-I-sue-rus 
NYE-, k!- MED /STUDENT 
PEARSO>!,isl Du I OCtiEid I STAY / CTCOR 
PETRALLI,J II,!FEC-1-1 OUS /bWeeDATA 
PORTER, R',+ 6 i ociiili-1 I S'i'!'i / i’iTC_K 1 i\l 
Pf:YCi!--,Fi- E.!E3 /Gno!,'!r;i 
R/r C! ;' I i,' \ P GE;::‘r I cs 
REAld--:~/;~ !*;EDIC I F!E 

/SETUP 
/RETZi EVE 

REYi~~Ol.LIS,k!E GE:!ET I CS /so07 

98 
I; g 
5 3. 
25 
3 :I. 
2 2 
2% 

lG% 
13 

1s:: 
I. 3 3 

50 
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28 
11 
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17 
37 
32 
52 
17 
90 
53 
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6 
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12 

12E 
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83 
5 

33 
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28 
6 

78 
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15 
12 
70 
87 
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3 CJ 1' 
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267 
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4576 
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2383. 
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2750 
425 
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7650 
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1542 

7 2 1. 
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3665 
4174 
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37 
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1910 
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2619 

117 
528 

6413 
930 

73 
7332 
6Gl.2 

425 
59 

1280 
4l23 

33.55 $ 
21.%50 * 
I. 2 G 5 5 ; 

lh79 s 
5779 $ 
L:-j[iT $ 

8 G[' 5 
2w.j $ 

E20 $ 
3-/E!r9 $ 
57050 $ 
1. 1. 8 0 0 $ 

31-54 $ 
1329 $ 
3206 $ 
1102 $ 

143.06 $ 
3.528 $ 
2476 $ 
4533 $ 
1240 $ 

41972 $ 
431.7 $ 
1377 $ 

55760 $ 
4 1. 5 3 5 $ 

53.0 $ 
7598 $ 
3105 $ 

1.!:700 s 
1164 $ 

27923 $ 
45523 $ 
49504 s 

137 $ 
186106 $ 

641 $ 
10657 $ 

102039 $ 
9968 $ 

12374 f 
439 $ 

I.722 $ 
31529 $ 

4013 s 
252 s 

43922 $ 
3EC12 $ 

lf;GO $ 
177 $ 

7558 $ 
23650 $ 

3. 5 7 L 7 I; 

I. 0 6 2 o 5 0 

&32 s7!; 

73.95 
2 2 5: c 9 5 
2 3 :; ~ % I; 

I;% ~ 7% 
1. 0 0 :3 * 4 ; 

41 c 00 
IE92 ‘45 
2852.50 

590,oo 
157 .-/cl 

66.45 
160,30 

55‘10 
705.30 

7 6 . l!. 0 
123.10 
226.65 

62.00 
209C.60 

215.85 
68.E5 

2728.00 
2076.75 

25.50 
379.90 
155.25 
735 .OO 

58.20 
1396.3.5 
2276.15 
2475.20 

6.85 
9305.29 

32.05 
532.85 

5101.95 
4 9 e . 4 0 
618.70 

23..95 
EG.10 

1576.45 
200.65 

12.GO 
2196.10 
19OO.fiO 

73.co 
2 nr .UJ 

377.90 
llE2.50 



Name project t- Cl n s minut:cs pagci:iinui:es Equiv. cosi: 

ROSSe.-, R-- Ct!E!slI S-i‘i<! / C i--j Firj 
R 0 s E 14 -i’ t IA L , I;’ AU D ! 0 L 0 G ‘;I 
ROSAI!_, R- P%--Ml LOG’: 

/ 2 E S E A R C 1 I 
IOXYCEL 

ROT11 --- I k!--. PSYCtI I AT:'!'? / COi~l? 
SAUNDERS,AI'A Pi:Tt!OL~3GY / I-‘ic! s T’c i: I.. I- 
SCt{NE lDEk;~i/iN, L I.IEO i C! i<E / P A’i-CKi! CT 
SCUDO-, F-- GENEY I cs /Ml GRA 
SHEFFLEI:, I E I.3 I OCIiEI”,II STRY /OLIGOiJ,ER 
S I LVEI~::~?A!+ 
SILVERSIA; 

L PA-CiiOLOGY /QlJEM 
il Pm /PA-I--DA-I-A 

SMALLNOOD,R NED ! Ci”.L /NED i PLAN 
s -I- A R t:*-. , L_- PKYS IOLOGY /COrfiPUP 
STENSON,B CARDIOLOGY /CA.TH-LAB 
ST I LLMAN,R PHYCfiOLOGY /PSYGME 
STRlCK,R- KED!CIb!E /GASTRIC 
S-I’RYER, L- e i OCHEM I STRY /r\!ANOS 
Sl-UEDEW,N,D GENETICS /ADMIN 
THATliACHARI ,Y’I DER3:ATOLOGY /DOPA 
TUCKER,F<R GENETICS /f<S 
uPst-lER,:I;~~ UROt.OGY /DOCkLL 
VONDER,J-- ANESTkiES I A /chuz::l. 
VONDER,J-- ANES*iliES! A /johnl 
VONDER,J- AtiESTtiESIA /lat-t-y1 
VONDER,J- AN5SItiESiA /cardio 
\!ARRICK,G V /STEROID 
\‘/ElSSMAP!,I RADiOLOGY /-I-HYMUS 
PIHiTCHER,C GENETICS /spc’irrn 
\!ONG -,Fi RADIOLOGY / ?LAi\! 
ZAJAC-,F- NEUROLOGY /FLYHIGH 

e. 
/ 

I:. 1 
1. I; 
6% 

I. 9 4 
13 
27 
4 8 
5% 

3 I. 4 
18 4 

14 
302 

61 
81 
20 
3 4 
52 
92 

7 
14 
72 

235 
11 
26 
18 
10 
63 
13. 

2 
682 
l! s :; 

3. 4 1. 3 
61.62 

1 I!. G 
211.7 
a593 
3.792 
S798 
9015 

10% 
1 4 2 3. -/ 

1683 
14S5 

471 
1233. 
11%0 
3009 

2 4 
88 

2412 
953% 

42 
409 
246 

23 
1782 

153 

232: ; 0.25 
llG.bS 

21.96 $ 109,zo 
6495 S 32k.75; 

25456 $ 1272.FO 
521. $ 26.05 

14655 $ 732.75 
8420 $ 421.00 
72s1 $ 3 G 4 * c 5 

41522 5: 2076.10 
101849 $ 5092.45 

347 $ 17.35 
23345'; C 

654i ; 
1~1672.64 

327.0.5 
5969 $8 298.45 
2957 S 147 .ss 
5264 s 263.20 
4604 $ 230.20 

14449 $ 722.45 
125 $ 6.25 
324 $ 16.20 

20G72 $ 1033.60 
79972 $ 3996.60 

133 $ 6.65 
1603 $ 80.15 

946 $ 47.30 
107 $ 5.35 

17651 $ 882.55 
632 $ 31.60 

total 10512 345592 2504269 $ 125211.56 

z ’ hours ’ ,= 5759.86 ,=’ pagehours ’ ,= 43.737.s l 

averages per user 79 25 9-s 18829'$ 941.44 

0 144: PAUSE A-F LINE 26.800 
RUN!?@ 
?logoff! 
USER G -^ \! i rc!e rho 1 ci ___- t PROJECT tcsi: 
-f 1 ;\j z 0 ;,j I;!/!, s 2 1 : c 3, -GE OFF IS 21:50. 
LOGOFF C01’,;PLLETED ON 4/27/68 





z2 ’ hoer 1-s ’ , = 233.350 =:I pagehout-s ' 8 ,= 2473..30 * 
averages per user 1 59 367'S 1.8.39 

0 144: PAUSE A-I" LI NE 2 6 , 8 0.0 
RUN! ? 

cai:egoi-y:q’Sj-Ap{~ OZD CCf'*:?ii'iiA,-j i ON CEN‘jER' 
Name Dt?pa rtii-i,?nt project runs mi;Iutes pageminutes Equ iv. cost 

LI EBEREMN,M CAIGPUS /-I-O~GAI~RE 7 4 0.60 
KOSES-, I-- S?-A-I-IS-MIS /DEVELOPE 

12 $ 
171 5410 32730 $ 1636.50 

total 178 5 4 I4 32742 $ 1637.10 

f: ' hours ' ,= 90.2333 ,=I pagehours t ,= 545.700 l 

averages per user 0 22 136'$ 6.82 

0 1 4 4 : PAUSE A-i LINE 26.800 
RUKf 3 
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